REC'D 1 3 SEP 2005 



PATENT COOPERATION TREATY 

PCT 

WlPO I 

INTERNATIONAL PRELIMINARY REPORT ON PATENTABILITY 

(Chapter II of the Patent Cooperation Treaty) 

(PCT Article 36 and Rule 70) 



PCT 



Applicant's or agenfs file reference 
RJWy6211999 



International application No. 
PCT>GB2004>0021 01 



FOR FURTHER ACTION 



See Fomi PCT4PEAAt16 



International filing date (dayAnonttt^ear) 
14.05.2004 



Priority date (dayMwnth/^eai) 
15.05.2003 



?n7^!ro?J!f*!:i«^T"''^*''" ^""^^ Classification and IPd 

C07C323«2. C07D213/70. C07D333^8. A61K31.0. A61K3im. A61K3im36. A61K31>381. A61P35>00 



Applicant 

CHROMA THERAPEUTICS LIMITED et al. 



1. 



This REPORT oonsistsofatotalof 8 sheets, Including this cover sheet 
This report is also accompanted by ANNEXES, comprising- 

Sheets. as foiiows: 

° sequV^c^^s^^^^^^ .containinga 
BOX Relating to Sequence Usting (see sSreolTKSntsKr iSSS!'"^^ Supplemental^ 



4. 



This report contains Indications relating to the following items: 

H Box No. I Basis Of the opinion 
Priorjty 

Certain documents cited 
Certain defects in the International application 



□ Box No. II 
S Box No. Ill 

□ Box No. IV 
la Box No. V 

□ Box No. VI 

□ Box No. VII 



□ Box No. VIII Certain observations on the International application 



Date of submission of the demand 



07.03.2005 



Name and mailing address of the International 
preuminary examining authority: 

J' European Patent Office 
D-80298 Munich 
Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Date of completion of this report 
12.09.2005 



Authorized Officer 



Goetz, G 
Telephone No. +49 89 2399-8105 



(J 



PCT>1PEA/409 (Cover Sheet) (January 2004) 



INTERNATIONAL PRELIMINARY REPORT 
ON PATENTABILITY 



International application No. 
PCTA3B2004A)021 01 



Box No. I Basis of the report 



□ International search (under Rules 12.3 and 23.1 (b)) 

□ publication of the international application (under Rule 12.4) 

□ international preliminary examination (under Rules 55.2 and/br 55.3) 
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With regard to the elements* of the international application, this report is based on (replacement sheets which 

rln Jl^^^^^^ 'T^'""^ ^^^^ ''^'^^"^^ '"'^'^'^ under Article 14 ai^^^^^^^ 

report as ongmally filed" arid are not annexed to this report): ^^'wf c*u lu m mis 
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1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non- 
obvious), or to be industrially applicable have not been examined in respect of: 

the entire international application, 

IS claims Nos. 33 

because: 

ISI the said intemational application, or the said claims Nos. 33 relate to the following subject matter which 
does not require an international preliminary examination (specify): 

see separate sheet 

□ the description, claims or drawings (indicate particular elements below) or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

□ no intemational search report has been established for the said claims Nos. 
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C of the Administrative Instructions in that: 
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□ does not comply with the standard 

the computer readable form □ has not been furnished 
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Inventive step (IS) 


Yes: 


Claims 


32-50 




No: 


Claims 


1-31 


Industrial applicability (lA) 
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Re Item ill. 

1 . Claim 33 relates to subject-matter considered by this Authority to be covered by the 
provisions of Rule 67.1 (iv) PCT. Consequently, no opinion will be formulated with 
respect to the industrial applicability of the subject-matter of these claims (Article 
34(4)(a)(l) PCT). 

For the assessment of the present claim 33 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the fonnulation of the claims. The EPO, for 
example, does not recognize as Industrially applicable the subject-matter of claims to 
the use of a compound in medical treatment, but may allow, however, claims to a 
known compound for first use in medical treatment and the use of such a compound 
for the manufacture of a medicament for a new medical treatment. 



Re Item V. 

D1 : US-A-4 898 870 (NARUTOMI YUJI ET AL) 6 February 1 990 (1 990-02-06) 
D2: WO 99/35128 A (UNIV MARYLAND AT BALTIMORE COU) 15 July 1999 
. (1999-07-15) 

D3: DATABASE BEILSTEIN BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY, 

FRANKFURT-MAIN. DE; XP002297491 retrieved from XFIRE accession no. 

BRN 5300594, 5139287, 5137246 
D4: DATABASE BEILSTEIN BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY, 

FRANKFURT-MAIN. DE; XP002297492 retrieved from XFIRE accession no. 

BRN 5133758 

D5: DATABASE BEILSTEIN BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY, 
FRANKFURT-MAIN, DE; XP002297493 retrieved from XFIRE accession no. 
BRN 4489731 

D6: DATABASE BEILSTEIN BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY, 

FRANKFURT-MAIN, DE; XP002298184 accession no. BRN 2047546 
D7: DATABASE BEILSTEIN BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY, 
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FRANKFURT-MAIN. DE; XP002298185 accession no. BRN 7543266 
D8: DATABASE BEILSTEIN BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY 

FRANKFURT-MAIN, DE; XP0022981 86 accession no. BRN 1 9941 06 
D9: DATABASE BEILSTEIN BEILSTEIN INSTITUTE FOR ORGANIC CHEMISTRY 

FRANKFURT-MAIN, DE; XP0022981 87 accession no. BRN 3593422 
D10: DATABASE BEILSTEIN BEILSTEIN INSTITUTE FOR ORGANIC 

CHEMISTRY. FRANKFURT-MAIN. DE; XP002298188 accession no BRN 
246624 

D1 1 : DATABASE BEILSTEIN BEILSTEIN INSTITUTE FOR ORGANIC 

CHEMISTRY, FRANKFURT-MAIN, DE; XP002298189 accession no BRN 
2334448 



1, 



After restnction of the scope of present claims 1 to 30 by restriction of the definition of 
the vanable V novelty of present claims 1 to 31 as well as 32 to 50 is given- none of 
the available prior art documents D1 to D1 1 discloses a first medical use or a 
pharmaceutical composition relating to compounds accorcling to fomiula I or formula 
lb. 

The subject matter of present claims 1 to 31 is thus novel over said prior art (PCT 
Article 33.2). 

The use In any method of therapy of the compounf^Sf present claims 1 to 30 as well 
as any pharmaceutical compositions containing these compounds have to be 
regarded as being mere obvious altematives of the uses and pharmaceutical 
compositions of the compounds disclosed in D6 to D1 1 . 

Having regard to the close structural relationship of the compounds of D6 to D1 1 with 
the compounds of present fomriulae I and lb it is considered that the skilled person 
does not need any inventive afford to modify the prior art compounds in a way that 
they fall within the scope of present formulae I and lb. 

The subject matter of present claims 1 to 31 is thus not based on an inventive step 
over said prior art (PCT Article 33.3). 
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3. None of the documents D3 to D1 1 disclose the use of the compounds as inhibitors of 
glyoxalyse I. 

The subject matter of present claim 32 is thus novel as well as inventive over said 
prior art (PCT Article 33.2 and 33.3). 

4. D1 and in particular D2 can be regarded as the closest prior art document. Both 
documents disclose compounds which are inhibitors of glyoxalase I and which are 
due to this activity possible agents in the treatment of cancer. 

The underlying problem is seen in the provision of further inhibitors of glyoxalase I 
whereby the novel inhibitors have a non-peptldic structure. 

5. The claimed compounds (claim 34) differ structurally from the compounds of D1 
since D1 discloses quinone-derivatives; such a structure is not included within the 
presently claimed compounds and additionally the compounds of D1 have no thio- 
ether-group. The compounds of D2 are structurally also remote from the claimed 
ones; one difference represents the sulfone- or sulfoxide-group in D2 which is not 
present in the presently claimed compounds. 

The subject matter of present claims 34 to 50 is thus novel over said prior art (PCT 
Article 33.2). 

As could be demonstrated by the performed examples, the claimed compounds are 
considered to solve the underlying problem. 

Due to the structural difference between the prior art and the compounds of claim 34 
an inventive step can be acknowledged since it was not obvious to the skilled person 
that starting from either D1 or D2 the compounds of claim 34 would show the wanted 
activity. 

The subject matter of present claims 34 to 50 is considered to be based on an 
inventive step over said prior art (PCT Article 33.3). 

6. Industrial applicability is given for present claims 1 to 32 and 34 to 50 (PCT Article 
33.4). 

7. The description is not in line with the claims on file (PCT Article 6). 
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Claims 



1. A compound of formula I: 



? 

o 

wherein 
5 X is N or CH; 

is cyano, halo, hydroxy, hydroxamic acid, 
sulfhydryl or -NH2; or C1-4 alkyl optionally substituted by 
cyanor halo, hydroxy, hydroxamic acid, sulfhydryl or -NH2; 
or -OR, -NHR, -NR2 or -SR wherein R is C1-4 alkyl optionally 
10 substituted by cyano, halo, hydroxy, hydroxamic acid, 
sulfhydryl or -NH2; 

R^ is H, CF3; or optionally substituted C5-6 aryl, C3-7 
cycloalkyl, C5-7 heterocyclyl or together with R^ an 
optionally substituted C3-4 alkylene group wherein' and 
15 are single bonds thus forming a C5-6 ring fused with the 
aromatic ring to which and L* are attached; 

R^ is H; or optionally substituted C5.6 aryl, C3.7 
cycloalkyl, C5.7 heterocyclyl or together with R^ an 
optionally substituted C3-4 alkylene group wherein and 
20 are single bonds thus forming a C5-6 ring fused with the 
aromatic ring to which and are attached; 

R^ is H; or optionally substituted C5-6 aryl or C5-7 
heterocyclyl; 

R^ is selected from H or optionally substituted Ci-t 
25 alkyl, C5-6 aryl and C1.4 alkylene-Cs-e aryl; 

is optionally substituted C5.6 arylene, C1-4 alkylene- 
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C5-6 arylene or -L^N(R^)L^-, or C1-4 alkylene substituted by 
either C1-7 alkyl or C5-7 aryl, wherein and are 
independently selected from optionally substituted C1-4 
alkylene and C5-6 arylene, and is H or C1-4 alkyl; and 
5 further wherein may be unsubstituted C1-4 alkylene when X 
isN; 

is a single bond; or optionally substituted C1-4 
alkylene or -L^C{=0)L^-, wherein and L® are independently 
selected from optionally substituted C1-4 alkylene and a 

10 single bond; and 

and are independently selected from a single 
bond, optionally substituted Ci-4 alkylene, -L^YN (OH) C (=0) L^®- 
and -L^C(==0)N(OH) YL^°-, wherein and l" are independently 
selected from optionally substituted C1-4 alkylene, C5-6 

15 arylene, C1-4 alkylene-Cs-e arylene and a single bond, wherein 
Y is NH or a single bond; 

or a pharmaceutically acceptable salt thereof for use in a 
method of therapy. 

20 2. . A compound according to claim 1 wherein is chosen 

from the group consisting of H and cyano, 

3. A compound according to any one of the preceding 
claims wherein R^ is H or Ci-7 alkyl. 

25 

4 . A compound according to any one of the preceding 
claims wherein is* chosen from the group consisting of 
phenylene, -CH(Ph)-, -CH2-phenylene- and 

-CH2C (=0) NH-phenylene- . 

30 

5. ' A compound according to any one of the preceding 
claims wherein is a single bond or ~C{=0)CH2'-* 




m 
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6. A compound according to any one of the preceding 
claims wherein is chosen from the group consisting of a 
single bond, -L^YN (OH) C{=0)L^^- and -L^C (=0) N (OH) YL^°-, 
wherein and are independently selected from optionally 

5 substituted alkylene, C5-6 arylene, C1-4 alkylene-Cs-g 

arylene and a single bond, and wherein Y is NH or a single 
bond. 

7. A compound according to claim 6 wherein is a 
10 single bond. 

8. A compound according to any one of the preceding 
claims wherein is chosen from the group consisting of a 
single bond, -L^YN (OH) C (=0) L^°- and -L^C (=0) N (OH) YL^^-, 

15 wherein and l" are independently selected from optionally 
substituted C1.4 alkylene, C5-6 arylene, C1-4 alkylene-Cs-e 
arylene and a single bond, and wherein- Y is NH or a single 
bond. 

20 9. A compound according to claim 8 wherein is 

selected from the group consisting of -CH2N (OH) C (=0) 
"-phenylene-CH2N(0H)C(=0)-, -phenylene-NHN (OH) C (=0) - and 
-CH2C(=0)N(0H)-. 

25 10. A compound according to any one of the preceding 

claims wherein X is CH. . 

11. A compound according to claim 10 wherein one of R^, 
and R^ are H. 



30 



12. A compound according to claim 10 wherein two of R^, 
R^ and R^ are H. • 
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-ee- 
ls. A compound according to claim 10 wherein R^, and 
. are all H. 

14. A compound according to claim 10 wherein one of R^ 

5 and is optionally substituted C5-6 aryl, C3-7 cycloalkyl or 
C5-7 heterocyclyl . 

15. A compound according to claim 14 wherein R^ is 
optionally substituted C5.6 aryl, C3-7 cycloalkyl or Cs^? 

10 heterocyclyl. 

le. A compound according to claim 14 wherein R^ is 
optionally substituted phenyl or C3-7 cycloalkyl. 

15 17. A compound according to claim 14 wherein R^ is 

phenyl or cyclopentyl. 

18. A compound according to claim 10 wherein is 
phenylene or -CH(Ph)-. 

20 

19. A compound according to claim 10 wherein one of 
and is a single bond. 

20. A compound according to claim 19 wherein is a 
25 single bond. 

21. A compound according to any one of claims 1 to 9 
wherein X is N. 

30 22. A compound according to claim 21 wherein R^ is 

selected from optionally substituted C5-6 aryl and Cs~7 
heterocyclyl . 
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23. A compound according to claim '21 or 22 wherein is 
cyano or hydroxamic acid. 

24. A compound according to claim 21 or 22 wherein is 
5 selected from the group consisting of optionally substituted 

C5-6 aryl, C5-7 heterocyclyl^ CF3 and^ together with R^, an 
optionally substituted butylene group wherein and are 
single bonds thus forming a Ce ring fused with the aromatic 
ring to which and are attached. 

10 

25. A compound according to claim 24 wherein R^ is 
selected from optionally substituted C5-6 aryl or C5.7 
heterocyclyl. 

15 26. A compound according to claim 24 wherein R^ is 

selected from optionally substituted phenyl or thiophenyl. 

27. A compound according to claim 24 wherein R^ is 
selected from the group consisting of thiophenyl, phenyl, 

20 p-chlorophenyl, p-methoxyphenyl , o-methoxyphenyl and 
p-f luorophenyl . 

28. A compound according to any one of claims 24 to 26 
wherein R^ is a monosubstituted phenyl group with the 

25- substituent group being in the para position. 

29 • A compound according to any one of claims 21 to 28 
wherein R^ is H or, together with R^, an optionally 
substituted butylene group wherein and are single 
30 bonds thus forming a Ce ring fused with the aromatic ring to 
which L*^ and are attached. 

30. A compound according to claim 29 wherein R^ is H and 
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is a single bond such that the compound is of formula lb; 




Zb 



COgH 



31. A pharmaceutical composition comprising a compound 
5 according to any one of the preceding claims or a 

pharmaceutically acceptable salt thereof together with a 
pharmaceutically acceptable carrier or diluent - 

32 . Use of a compound according to any one of claims 1 
10 to 30 or a pharmaceutically acceptable salt thereof in the 

preparation of a medicament for the treatment of a condition 
alleviated by inhibition of glyoxalase I. 

33. A method of treating a condition which can be 
15 alleviated by inhibition of glyoxalase I, which method 

comprises administering to a patient in need of treatment an 
effective amount of a compound according to any one of 
claims 1 to 30, or a pharmaceutically acceptable salt 
thereof. 



34. A compound of formula I: 
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I 



o 

or a salt, solvate or chemically protected form thereof 
wherein 

X is N or CH; 

5 is cyano, halo, hydroxy, hydroxamic acid, 

sulfhydryl or -NH2; or C1-4 alkyl optionally substituted by 
cyano, halo, hydroxy, hydroxamic acid, sulfhydryl or -NH2; 
or -OR, -NHR, -NR2 or -SR wherein R is C1-4 alkyl optionally 
substituted by cyano, halo, hydroxy, hydroxamic acid, 
10 sulfhydryl or -NH2; 

R^ is H, CF3; or optionally substituted C5-6 aryl, C3.7 
cycloalkyl, C5-7 heterocyclyl or together with R^ an 
optionally substituted C3-4 alkylene group wherein and 
are single bonds thus forming a C5-6 ring fused with the 
15 aromatic ring to which and are attached; 

R^ is H; or optionally substituted C5-6 aryl, C3-.7 
cycloalkyl, C5.7 heterocyclyl or together with R^ an 
optionally substituted C3-.4 alkylene group wherein and 
are single bonds thus forming a C5-6 ring fused with the 
20 aromatic ring to which and are attached; 

R* is H; or optionally substituted C5-6 aryl or C5-7 
heterocyclyl; 

R® is selected from H or optionally substituted C1-7 
alkyl, C5-.6 aryl and Ci-4 alkylene-Cs-e aryl; 
25 is optionally substituted C1-4 alkylene, C5-6 arylene, 

Ci-4 alkylene-Cs-e arylene or -L^N(R^)L^-, wherein and 
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are independently selected from optionally sulDstituted 
alkylene and C5-6 arylene, and is H or C1-4 alkyl; 

is a single bond; or optionally substituted C1-4 
alkylene or -l"'c (=0) L^-, wherein L*' and L® are independently 
5 selected from optionally substituted C1-4 alkylene and a 
single bond; and 

and are independently selected from a single bond, 
optionally substituted C1-4 alkylene, -L^YN (OH) C (=0) L^^- and - 
L^C(=0)N(OH) YL^*^-, wherein and L^^ are independently 
10 selected from optionally substituted C1-4 alkylene, C5-6 

arylene, C1-4 alkylene-Cs-e arylene. and a single bond, wherein 
Y is NH or a single bond; and 

wherein the compound contains at least one -C (==0) N (OH) - 
group . 

15 

35. A compound according to claim 34 wherein at least 
one of R^, or comprises a -C(=0)N(OH)" group. 

36. A compound according to claim 34 wherein 
20 comprises a -e(=0)N(OH)~ group. 

37. A compound according to any. one of claims 34 to 36 
wherein is a L^-C (==0) N (OH) - group. 

25 38. A compound according to claim 37 wherein is 

selected from C1-4 alkylene and C5.6 arylene. 

39. A compound according to claim 37 wherein is 
methylene or phenylene. 

30 . 

40. A compound according to any one of claims 34 to 39 
wherein X is CH. 



1 
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41. A compound according to any one of claims 34 to 40 
wherein at least one of R^^ and R^ is H. 



42. A compound according to any one of claims 34 to 40 
5 wherein at least two of R^, R^ and R^ are H- 

43. A compound according to any one of claims 34 to 40 
wherein all of R^, R^ and R^ are H. 

10 44. A compound according to any one of claims 34 to 43 

wherein R^ is optionally substituted C5.6 aryl. 

45. A compound according to claim 44 wherein R^ is 
phenyl . 

15 

46. A compound according to any one of claims 34 to 45 
wherein R.^ is H or C1-7 alkyl. 

47. A compound according to claim 4 6 wherein R^ is H or 
20 Ci_3 alkyl. 

48. A compound according to any one of claims 34 to 47 
wherein is phenylene, "CH{Ph)-, -CH2-phenylene~ or 
-CH2C ( =0 ) NH-pheny lene- . 

25 

49. A compound according to any one of claims 34 to 48 
wherein is a single bond or -C(==0)CH2-. 

50. A compound according to any one of claims 34 to 49 
30 wherein is a single bond. 



